Water Mist
Land
Standards

Henrik Abrahamsen
R & D Manager

Date: 1-2 October 2025




Agenda —

O_l Protocol development

OZ EN 14972-1.2020 current state and documents

OB Update on part 2-17

04 Annex A, how to use it

05 Component test according EN 17450

O6 How to work with EN 14972-1.2020



Development of
Protocols

K7B) FIREKILL

/Wvgf!:m/ FM Approvals
[»] RI. efectis
N F PA® S The European experts in fire safety

Vio



Vio

Organizations

\
*  NFPA, National Fire Protection Association. mﬂ

National Fire Protection Association

. . Certificate of Appointment
«  Working through comities. Development of

\ standards for installation and maintenance of fixed
fire firefighting equipment.
NFPA certifies that

®
N F PA Niels Henrik Abrahamsen

*  One can apply or being asked to participate in this has been appointed to serve on the Committee on
Inspection, Testing, and Maintenance of Water-Based Systems
work.
120072018 %"""1 u, M
Date of Tssn JChar, Standards Counetl

+  NFPA 750 og 25 are guidelines for installation and
maintenance of WM. NFPA 25 covers also
sprinklers.

- «  CEN, European Committee for Standardization D s

g — |

EUROPEAN COMMITTEE +  Development of European standards and work for
FOR STANDARDIZATION voluntarily technical harmonization in Europe.

FIREKILL




Organizations

vdS

FM Approvals

Member of the FM Global Group

Institut fiir Brandschutztechnik
und Sicherheitsforschung

P ERGO

ZURICH GENERALI

They all have their own fire test protocols, aiming for
specific applications.

VdS have the 3883 part 1-8.

*  FM have probably the most comprehensive
standard in the WM world, FM 5560.

+ IBSis well known in the German speaking countries
and Middle East/UEA.

. Insurance parties approves systems which are
tested accordingly the above-mentioned protocols.

Vio



Organizations

DFL |

www.dafila.com

nederland
The European experts in fire safety

RI. efectis
S

FM Approvals

Member of the FM Global Group

vdS

We are accredited in the fields of

Accreditation

DFL is a DS/EN ISO/IEC 17025:2017 accredited laboratory
e

« Fire testing iﬁ

- Physical testing

Qur registration number is 487.

T
our accreditation we accepled fire | ory by thi i ‘ananotlhng i

TEST Reg.No. 487

* Download Accreditations Document Member of EA MLA

These test facilities also have a great interest in this
development work.

All WM approvals are based on full scale application

tests in regards of fire and components.

FM accepts a few European laboratories.

VdS accepts all ISO 17025 accredited laboratories.

Vio



Manufacturers Vi

K7BY FIREKILL
. Manufacturers have a natural interest in

m participating in standard development.
*  We know the industry, problems associated with the
industry and lack of knowledge regarding WM in the
standardization development.

MaricF Johnson ”j)I(‘
RI *  The benefit of having a mix of the participants in the

Controls

\Y. ® industry is they can prevent favorization of one part
)/\( HI-FOG tqca of the industry i.e., HP versus LP.

water mist fire protection

. So therefore, Manufacturers can be considered as
‘ the experts adding valuable knowledge to the

ULTRAFOG'  (@FOGTEC"

FIRE EXTINGUISHING SYSTEM FIRE PROTECTION




EN14972-1:2020

The European water mist standard
Implementation date

30th June 2021

and prEN 14972-1/A1:2024 explanation




Current state of the Vio

EN 1972-1: 2020

| |
Ds Dansk standard DS/EN 14972-1:2020

« Scope: Document explains how to install WM 700100

systems and more, introducing the DIOM concept.

* Also emphasizes the connection between the
EN14972-1 and the accepted fire test protocols, part

2-17, mentioned in this document. . _
Station@ere brandslukningsanlaeg -

Vandtageanlaeg - Del 1: Projektering,
installation, inspektion og vedligeholdelse

* |t also mention that certain specific national

regulations apply and can take precedence over the Fixed firefighting systems — Water mist systems -
document Part 1: Design, installation, inspection and maintenance



Important Documents

The biggest difference in designing proces of the two

technologies is the DIOM

TECHNOLOGY

Watermist

Sprinkler

MAIN
STANDARD
(THE GENERAL

MANUFACTURE

FIRE TEST SUNIQUE

INFORMATION) PROTOCOLS INFORMATION

EN14972 part 1 EN14972 DIOM manual
part 2-17 (design,
(more parts installation,
will come in operation and
the future) maintenance
manual)
EN12845 Datasheet

or/and manual

Sprinkler parameters and construction is fixed. With
standard you can design a system without knowledge
who will produce nozzles

SYSTEM
COMPONENT
TEST
PROTOCOLS

EN17450 series

EN12259 series

Unigue DNA of each
WM system. Scenario
confirmed in test is
described here.

Vio
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Understanding EN 14972 part 1

EN 14972:2020 part 1

Scope(1)

Normative reference(2)

Terms, definitions and abbreviations(3)
Design(5,6,7,8,9)

Installation(11)

Water mist system components(15,16,17,18)
Main pumps for water mist systems(10)

Testing, acceptance and commissioning(19,20,21)
Inspection and maintenance(19,20,21)

0. Documents(4)

DIOM (Design, Installation, Operation // —
and Maintenance) manual based on

data from fire tests to EN14972 part 2-17.

WVONOT~WN

Numbers in brackets, number 1-10
in EN 14972:2020 part 1, refers to
the stated numbers in EN

12845:2015+A1:2019

EN 12845:2015+A1:2019

1. Scope

2. Normative reference

3. Terms, definitions <<<<<<<and abbreviations
4. Contract planning and documentation

5. [ Extend of sprinkler protection

6. Classification of occupancies and fire hazards
7. (D) — Hydraulic design criteria

8. Water supplies

9. Type of water supply

10. __ Pumps

11. Installation type and size

12. ) Spacing and location of sprinklers
13. Pipe sizing and layout

14. Sprinkler design characteristics and uses
15. Valves

16. Alarm and alarm devices

17. (o) Pipework

18. Signs, notices, and information
19. Commissioning

20 (M) Maintenance

21. Periodic system inspection

Vio
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prEN 14972-1/A1: 2024 or

amendment 1

Scope: As focus in the fire test parts 2-17 is the test
procedures and main application, its needed to
clarify general boundaries and limitations.

The aim is that prEN 14972-1/A1:2024 will fill the
missing link.

Also discussed in this amendment is
modifications/clarifications for the EN 14972 -1.

CEN/TC191
Date: 2024 -01
prEN 14972-1/A1:2024

Secretariat: BSI

Fixed firefighting systems — Water mist systems — Part 1: Design,
installation, inspection and maintenance; Amendment 1

Ortsfeste Brandbekimpfungsanlagen — Wassernebelsysteme — Teil 1: Planung,
Einbau, Inspektion und Wartung; Anderung 1

Installations fixes de lutte contre I'incendie — Systémes a brouillard d’ean —
Partie 1 : Conception, installation, inspection et maintenance ; Amendement 1

ICS:

CCMC will prepare and attach the official title page.

Vio
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Table 1 — Design criteria

New

Table 1 — Design criteria

Occupancy ¢

Minimum design Minimum nozzle
areas quantity «

Fire test protocol ¢

Occupancy ©

Minimum design area
a

Minimum nozzle
quantity 2

Fire test protocol 4

Shopping storage areas ¢ with a max-
imum storage area of 50 m? for any
single block and not less than 2,4 m
clearance around the block.

216 m?2

Sales areas, storage areas
adjacent to sales areas,
archives, libraries, technical
areas/mechanical floors or
similar.

216m?

EN 14972-2

Cellular offices and open plan offices,
areas with counters, restaurants and
kitchens, public areas in buildings
with low fire load or other corridors,
churches, museums, hotel rooms,
rooms in hospitals, nursing homes,
senior citizens residences, flats, train-
ing classrooms, recreation areas. As
well as further comparable risks.

72 m2

EN 14972-31

Occupancy «

Minimum design Minimum nozzle
area* quantity *

Fire test protocol 4

Apartments, churches, concealed
spaces (greater 800 mm in height),
gymnasiums, hospitals, hotel rooms,
libraries, museums, offices, restaurant
seating areas, schools and university
class rooms, unused attics.

140 m2

Cellular offices and open plan
offices, areas with counters,
restaurants and kitchens,
public areas in buildings with
low fire load, escape routes or
other corridors, churches,
museums, hotel rooms, rooms
in hospitals, nursing homes,
senior citizens residences,
flats, training classrooms,
recreation areas. As well as
further comparable risks.

&

EN 14972-3

Non-stacking garages, fully enclosed
garages and underground garages for
horizontal, solid, flat ceilings with
heights of 2 m and above.

144 m2 (wet system)
180 m?2 (dry system)

Horizontal false ceilings and false
floors between 300 mm and 800 mm.

72 m?

Apartments, churches, concealed
spaces, gymnasiums, hospitals, hotel
rooms, libraries, museums, offices,
restaurant seating areas, schools and
university class rooms and unused
attics.

72 m?2

Apartments, churches,
concealed spaces (greater
800 mm in height),
gymnasiums, hospitals and
hospital laboratories, hotel
rooms, libraries, museums,
offices, meeting rooms,
restaurant seating  areas
kitchens, schools and
university class rooms, unused
artics, institutions.

140 m?

EN 14972-4

apartment buildings higher than 18 m.

water mist system.”

a2 Values applicable for wet pipe water mist systems unless indicated.

b Some countries may have national annex with guidance on the maximum height and any additional requirements for

¢ Theoverlap in occupancies described in the table is due to more than one fire test protocol in EN 14972 series1, covering
the same occupancy. Refer to the DIOM manual for the minimum design criteria for the respective fire test protocol for the

d  The occupancies are intended to be covered by the fire test protocols (see European foreword). Where available are
listed in coloumn and otherwise are in preperation.

Non-stacking garages, fully
enclosed garages and
underground garages for
horizontal, solid, flat ceilings
with heights of 2 m and above.

144 m? (wet
system)

180 m? (dry

system)

EN 14972-5

Horizontal false ceilings and
false floors between 300 mm
and 800 mm.

72m?

EN 14972-6

Apartments, churches,
concealed spaces,
gymnasiums, hospitals, hotel
rooms, libraries, museums,
offices, restaurant seating
areas, schools and university
class rooms and unused attics.

EN 149

~
]
~1

Vio
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PrEN 14972-1/A1:2024 (amendment 1) examples

1 §
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.2
3.10
311
3.12
3.13
3.14
3.15
3.16

RN RN NN ORI MMM EIIRN s R R A S R 9
New Annex C for additional information regarding EN 14972-2 ....creeeaeens 9
New Annex D for additional information regarding EN 14972-3 ... cecrcecmeerienens 11
New Annex E for additional information regarding EN 14972-4 ... 13
New Annex F for additional information regarding EN 14972-5........ooereenees sl
New Annex G for additional information regarding EN 14972-6 ......cceeevecerneees DR 15
New Annex H for additional information regarding EN 14972-7 .........cccceeeenrenreennnen 15
New Annex I for additional information regarding EN 14972-8 ........eevccennenes SRS |
New Annex | for additional information regarding EN 14972-9 ... 17
New Annex K for additional information regarding EN 14972-10 .......cccececeeeeeerereeercennee. 19
New Annex L for additional information regarding EN 14972-11......vinccccenee. 20
New Annex M for additional information regarding EN 14972-12.........coeerercenseerucnnae .4 |
New Annex N for additional information regarding EN 14972-13 ... 21
New Annex O for additional information regarding EN 14972-14 ... 22
New Annex P for additional information regarding EN 14972-15......innineccncecnnn. 22
New Annex () for additional information regarding EN 14972-16 ....cccocevecceeneeen. 23
New Annex R for additional information regarding EN 14972-17 .....ccverrccnncennnne. 24

Vio
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prEN 14972-1/A1:2024 (amendment 1) examples FM

L2335

1.2.3.6

Protection of machinery in enclosures with volumes exceeding 9175 ft* (260 m®), Appendix E. This
application includes enclosures with machinery such as internal combustion engines (excluding
engine test cells), o1l pumps, o1l tanks, fuel filters, generators, transformer vaults, gear boxes, drive
shafts, lubrication skids, diesel engine driven generators, and other similar equipment using liquid
hydrocarbon fuel and/or hydraulic, heat transfer, and lubrication fluids with volatility less than or
equal to heptane; enclosures with incidental use or storage of hydrocarbon ignitable liquids (also
known as flammable liquids) of not more than two 55 gal (208 L) drums. All hazards included under
the scope of this total compartment application shall be protected for a minimum of twice the longest
time to extinguish the test fires, the time to shut down process equipment, or 10 minutes, whichever
1s greater.

Protection of gas turbines in enclosures with volumes exceeding 9175 t* (260 m?), Appendix F. Gas
turbines included under the scope of this total compartment application shall be protected for a
minimum of twice the longest time to extinguish the test fires, the turbine rundown time (mncluding
the time that the turbine surfaces are above the auto-ignition temperature of the lubricating fluid), the
time to shut down process equipment, or 10 minutes, whichever is greater. For primary protection
consideration, see Section 1.9, Definitions, “Primary Protection”.

Vio
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PrEN 14972-1/A1:2024
(amendment 1) examples

3.17 New Annex S for general tolerances

Annex S
Add a new Annex S: (normative)
- General tolerances

Unless otherwise stated, the following tolerances in Table S.1 apply.

Table S.1 — General tolerances

Variable Tolerance
Angle +2°
Frequency (Hz) +5%
Length +5 %
Volume 15 %
Rotation +1 min-t
Pressure 5%
Temperature 15 %
Time T
*0 min
+0‘$h
+o,zg d

New

Vio
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The 2021 Update on EN 14972-1:2020
Part 2-17.




Atfriums

Offices

Conference rooms
Recepftion and lobby areas
Retail shops and kiosks
Food and drink establishments
Kitchens

Hotel room and suites
Corridors

Clinics

Storage rooms

Server rooms

Technical rooms

Enclosed parking

Vio
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The format of EN 14972-1:2020

EN 14972, Fixed firefighting systems — Water mist systems consists of the following parts:
— Fart 1: Design, installation, inspection and maintenance;

— Fart 2: Test protacol for shopping areas for automatic nozzle systems;

Vio

— Part 3: Test pratacol for office, school and hotel for automatic nozzle systems;

v

VdS

— Fart 4: Test protacol for non-storage occupancies for automatic nozzle systems;

A 4

— Fart 5: Test protocol for car garages for automatic nozzle systems;

\ 4

FM Approvals

Member of the FM Global Group

— Fart 6: Test protocol for false floors and false ceilings for automatic nozzle systems:

v

VdS

v

— Fart 7: Test protocol for commercial low hazard occupancies for automatic nozzle systems;

— Fart 8: Test protacol for machinery in enclosures exceeding 260 m2 for open nozzle systems;

— Part 9: Test protacol for machinery in enclosures not exceeding 260 m3 for open nozzle systems;

\ 4

FM Approvals'

— Fart 10: Test protocol for atrium protection with sidewall nozzles for open nozzle systems;

v

— FPart 11: Test pratocol for cable tunnels for open nozzle systems;

Member of the FM Global Group
-
>
»
www.dafila.com /‘

EUROPEAN COMMITTEE

— Part 12: Test protocol for commercial deep fat cooking fryvers for open nozzle systems;

VdS FOR STANDARDIZATION

v

— Part 13: Test protocol for wet benches and other similar processing equipment for open nozzle systems;
— Fart 14: Test protocol for combustion turbines in enclosures exceeding 260 m2 for open nozzle systems;

— Part 15: Test protocol for combustion turbines in enclosures not exceeding 260 m? for open nozzle
systems;

— Fart 16: Test protocol for industrial oil cookers for open nozzle systems;

v

v

\ 4

FM Approvals

v

Member of the FM Global Group

— Part 17: Test pratocol for residential occupancies for qutomatic nozzle systems.

v

19



The status of EN 14972-1:2020 Vio

Part Number Document type Scope Status July 2025

EN 14972 part 1
EN 14972 part 2
EN 14972 part 3
EN 14972 part 4
EN 14972 part 5
EN 14972 part 6
EN 14972 part 7
EN 14972 part 8
EN 14972 part 9
EN 14972 part 10
EN 14972 part 11
EN 14972 part 12
EN 14972 part 13
EN 14972 part 14
EN 14972 part 15
EN 14972 part 16
EN 14972 part 17
EN 14972 part 18
EN 14972 part 19
EN 14972 part 20
EN 14972 part 21

EN 14972 part 22

Design, installation, inspection and maintenance
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocolL
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol
Fire test protocol

Fire test protocol

Buildings

Shopping and sales areas

Office, school and hotel

Non storage occupancies

Car garage

False floor and ceiling

Commercial low hazard occupancies
Machinery enclosures >260m?
Machinery enclosures <260m?

Atrium

Cable tunnels

Commercial deep fat fryers

Wet benches and similar processing equipment
Combustion turbine enclosures >260m?
Combustion turbine enclosures <260m?
Industrial Oil cookers

Residential and domestic occupancies
Local application, flammable liquids
Areas with combustible flammable liquids
HC2 and HC3

Data processing areas

Electronically activated nozzles, Domestic use

Finished and implemented June. 2021
Formal vote soon

Finished and implemented Aug. 2021
Finished and implemented April 2024
Finished and implemented October 2024
Finished and implemented May. 2023
Finished and implemented August. 2023
Finished and implemented Jan. 2020
Finished and implemented Jan. 2020
Finished and implemented April. 2022
Finished and implemented May. 2023
Finished and implemented July. 2024
Formal vote soon

Finished and implemented Sep. 2021
Finished and implemented Sep. 2021
Finished and implemented Aug. 2019
Finished and implemented July. 2025
Work group created

Work group created

Work group created, on hold

Work group created

Work group created

Note: the list of "parts” has been evolveing with new protocols and in case of a missing part, the risk can be covered by EN14972-1:2020 Annex A

20



The status of EN 14972-1:2020

EN 17450 SERIES

EN 17450 part 1

EN 17450 part 2

EN 17450 part 3

EN 17450 series

EN 17450 series

Document type

Component test protocol

Component test protocol

Component test protocol

Component test protocol

Component test protocol

Scope

Strainer and wire mesh

Nozzles

Check valves

Control deluge valves and actuator

Pressure switches

Status July 2025

Finished and implemented Feb. 2021
Finished and implemented Oct. 2024
Finished and implemented April. 2025
Work group created

Work group created

Note: the list of "parts” has been evolveing with new protocols and in case of a missing part, the risk can be covered by EN14972-1:2020 Annex A

Vio
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Part 2 Vio

Test protocol for Protection of Shopping and
Storage Spaces- Thls pa rt Wi” be based On a Protection of selected OH-3 sales, storage and technology areas enclosed by OH-1 areas.

The area in question shall be enclosed by enclosure surfaces made of non-combustible materials
Vd S p rOtOCO I . (no fire protection classification). Outside of the solid walls a row of sprinklers shall be installed
which have the same parameterisation / design as those inside the area.
The additional sprinkler row outside the area will not be required, if the walls are fire-resistant
(F 90), exterior walls of the building, or contain other protected areas than those specified above.

» Scope: Shopping and Storage.
Restrictions and limitations:
- Sale of furniture with foamed plastics alone is not allowed
. . - A special proof is necessary for extensive open areas (e.g. malls)
« Storage types like what one know from sprinklers. - Nocomputer rooms / IT rooms
- No storage of flammable liquids, gases etc.
- Room protection only (no content or local application protection)
- Permitted storage height depends on type of storage: Cat. | = 3,00 m, Cat. Il = 2,60 m, Cat.

« Approval based on performance of sprinkler versus WM. Meaning I~ JfmandCat - 1 20m . . e
- aotic storage of materials with exposed plastic surfaces amounting to > 25% without
Sprink|er 'teS'tS are a|WayS mandatory. cardboard is permitted up to 5% of the total storage or capacity

Storage types ST1 - ST4:
Maximum dimensions of areas: 120 m? (design of area of operation for these areas: area size plus

« OH-3 sales, storage and technology areas enclosed by OH-1 areas. b el sl

Storage types ST5 - ST6:
Design of area of operation for these areas 216 m? (in accordance with VdS CEA 4001)

e * T, W +Ts V

Rack 1 Rack 2
_ 410mm — 1200 mm 5
)
~200 mm E

H T H
~570mm o
3
3
> 3

E U Uy
8 ~570mm il
= T | |Tid PT, |[Ts g
1—[ j—' x—E J—' 3
~570mm -
°
H
PT. -

CR by i qy

— -

e e 22




Part 3

Test protocol for Protection of office and

accommodation spaces. This will be based on

a VdS protocol.

* Scope: Office and accommodation areas.

» Requires two different test set- ups.

» Approval based on performance of sprinkler versus WM.

» Covers a wide range of applications.

Vio

Accommodation areas:

The following areas are considered to be covered by the accommodation areas fuel pack-
age in accordance with clause 5.3:

— hotel rooms

— rooms in hospitals, nursing homes, senior citizens residences
- flats

— recreation areas

Office spaces: The following areas are considered to be covered by the office and school
fuel package in accordance with clause 5.2:

cellular offices and open plan offices
areas with counters

restaurants and kitchens

rooms for data processing

Note: In case the rooms for data processing are protected by means of water mist
sprinkler systems under the ceiling, these cannot be assumed to fight fires inside of
server cabinets or the like.

public areas in buildings of low fire load
escape routes or other corridors
training classrooms

churches

museums

PUBLISHED! 23



Part 4 Vio

FM Global

Test protocol for Protection of HC1 areas. This Broperfy L o5& Prevenitlon DataiShests 3.26

will be based on the FM protocol 5560,
Ap pendix G, Non_sto rage OCCU pa nCieS for Table 4. Nonstorage, Non-Manufacturing Occupancies and their Associaled Fire Hazard Categories (cont'd)

Hazard
Automatic Nozzle Systems e e e e
y Ledsure Facilities | - Museums and Monumenits HC-1 - Theaters, auditoriums, and casinos may
& Public - Restaurants (Seating Areas) sometimes qualify as HC-1 occupancies
. . Assembly - Gyms when ordinary combustibles loading is
. SCOpe: Offlce and aCcommOdatIOl’] areas. - Places of Worship minimal, ar the construction of the
- Ski Lift Station building is noncombustible. For example,
- Zoo | Aquarium casgino areas with ceilings under 30 fi (9
° 1 1 _ - Auditoriums m) high and only lined with slot machines
ReqUIreS 3 dlffe rent teSt Set UpS. - Aquatic Center (Swimming Pool' Spa) would qualify as HC-1. Auditoriums or
- Theatres theaters, including staging practically
0 a - Cinemas empty of ordinary combustibles, would
® Approval based on predeﬂned reqUWementS SUCh as - Convention Centers alzo qualify. Consider backstage and
- Theme Parks below stage areas without storage to be
temperature and damage control. i e ¢
- Sport Arena HC-2 - Large convention centers have the
. . . - Theaters potential to display products that have
» Covers a wide range of applications. - Casinos high amounts of plastic andlor have
- Night Clubs concealed spaces.
. . . . - Exhibition Halls HC-3
 Testing according part 4 and part 7 are very similar - Theatre: Backstage and Below Stage
Areas.
- Convention Centers

1. Restricted Approval

A water mist system shall successfully complete fire tests G.4.1 and G.4.2 for Approval in restricted areas.
Restricted Approval may apply to water mist systems using upright. pendent, or sidewall nozzles, including flush,
recessed, and concealed pendent and sidewall nozzles.

Unrestricted Approval

A water mist system evaluated for unrestricted areas shall successfully complete all five fire performance tests,
G.4.1 through G.4.5. Unrestricted Approval may apply to water mist systems using upright or pendent nozzles,
including flush, recessed. and concealed pendent nozzles. Unrestricted Approval is not permitted for water mist
systems using sidewall nozzles.

(%)

PUBLISHED! 24




Part 5

Test protocol for Car garages. This will be
based on a VdS protocol.

Scope: Car garages.
» Requires use of real cars.

» Approval based on performance of sprinkler versus WM.
Meaning sprinkler tests are always mandatory.

« Automatic car stackers etc. is not covered.

Vio

v v A" v V
Car1 Car3
(Target) Car2 (Target)
U,Gm‘ ! \
O O O @] () O

L [ I |

_-—

V  sprinkler layout: below a sprinkler
¥ sprinkler layout: between four sprinklers

Figure 4-1: Assembly of fire loads and position of ignition source

These tests are carried out to evaluate the extinguishing effectiveness of water mist systems for
the protection against OH2 risks for the application car park garages in the context of the approval
and testing procedure in accordance with VdS 2562.

In the tests specified in this concept the water mist system to be approved shall have at least equal
extinguishing effectiveness as a sprinkler system.

These tests can only be applied for the evaluation of the extinguishing effectiveness of water mist
systems for the application OH2 car park garages. It is not possible to apply them to other OH2
risks or higher room heights.

In case of a positive result of the tests the water mist system to be approved can be approved for
the protection against the following OH2 risks:

Protection of non-automatic, fully enclosed garages and underground garages.

PUBLISHED! 25



Part 6 Az

100mm raw ceiling
. . | J—
Test protocol for Car garages. This will be §¢Tm my
based on a VdS protocol. \ SO
N wall combustible s Otr(a)y?) a
« Scope: False ceilings and floors. (Plywood ~Smm) | T
S 800mm
. Requires Only one test set-up. ) tray 1 300mm
. heptane pan s -
» Approval based on performance of sprinkler versus WM. $ Tassi
i i N 200
Meaning sprinkler tests are always mandatory. N > t Zu mm

« Covers false ceilings between 300 and 800mmin OH-1.

False ceilings and false floors between 300 mm and 800 mm
(Raw ceiling/false floor including supports non-combustible, cables with density < 40% of the
footprint and fire load > 12,6 MJ/m?)

The test scenario is based on a typical false ceiling comprising the appropriate fire load in
terms of cabling.

The test assembly shall include the following elements:

a) housing

b) cable trays

c) cables as fire load

d) heptan pan as ignition source

Tests:

The test assembly simulates a false floor / false ceiling in the test scale. The following scenarios
are tested in different test procedures:

- Test1: Free-burn test, fire without extinguishment

- Test2: Ignition between 2 sprinklers as reference test (Spr1)
- Test3: Ignition between 2 nozzles (Fein1)

- Test4: Ignition between 2 nozzles (Fein2), confirmatory test

PUBLISHED! 26



Part 7 Vio

Protection of low hazard occupancies. This will
be based on a BS standard.

This part of BS 8489 describes tests and specifies requirements for industrial and
commercial watermist systems for the protection of low hazard occupancies as

» Scope: Low hazard occupancies. defind - B8 BARDLT,

) ) This part of BS 8489 is applicable to ceiling heights up to 5 m.
« Requires 3 different test set-up.

» Approval based on predefined requirements such as

temperature and damage control. category | system
system that covers rooms up to and including 37 m? containing low hazard fire
« Covers a wide range of applications. loaes
category Il system
« Testing according part 4 and part 7 are very similar. system that covers rooms above 37 m? containing low hazard fire loads

category lll system
system that covers rooms containing low hazard fire loads

low hazard occupancy

non-storage, non-manufacturing occupancy where the quantity and/or
combustibility of the content is low and fires with relatively low rates of heat
release are expected, with maximum fuel loads and obstructions as indicated
in 4.7 to 4.10

PUBLISHED! 27




Part 8

Protection of Machinery space. This protocol is

based on the FM Test Protocol, Appendix E,
volumes exceeding 260 m?.

» Scope: Machinery spaces exceeding 260m3.
» Requires 1 test set-up, different fires.

« Approval based on predefined requirements such as
temperature and extinguishment.

» Covers Machinery spaces within the tested volume and
limited ventilation.

Vio

Protection of machinery in enclosures with volumes exceeding 9175 ft* (260 m*), Appendix E. This
application includes enclosures with machinery such as internal combustion engines (excluding
engine test cells), oil pumps, oil tanks, fuel filters, generators, transformer vaults, gear boxes, drive
shafts, lubrication skids, diesel engine driven generators (reference FM Global Datasheet 5-23), and
other similar equipment using liquid hydrocarbon fuel and/or hydraulic, heat transfer, and lubrication
fluids with volatility less than or equal to heptane; enclosures with incidental use or storage of
hydrocarbon ignitable liquids (also known as flammable liquids) of not more than two 55 gal (208 L)
drums. All hazards included under the scope of this total compartment application shall be protected
for a minimum of twice the longest time to extinguish the test fires, the time to shut down process
equipment, or 10 minutes, whichever is greater. For primary protection consideration, see Section 1.9,
Definitions, “Primary Protection”, and consult the FM Global Property Loss Prevention Data Sheet
for the recommended protection of the specific hazard in the applicable occupancy.

Internal Combustion Engines
Oil pumps

Fuel filters

Generators

Transformer vaults

Gear boxes

Drive shafts

Lubricated skids

Diesel engine driven generators
Combustion turbines
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Part 9 Az

Protection of Machinery space. This protocol is
based on the FM Test Protocol 5560, Appendix

C. Fl re teStS fO r Wa te rm ISt SySte ms fO r the Protection of machinery in enclosures with volumes not exceeding 9175 ft* (260 m*), Appendix C.
. . . . This application includes rooms with machinery such as internal combustion engines (excluding

p rOteCtIO N Of mMacC h Ine ry INn enc I osures Wlth engine test cells), oil pumps, oil tanks, fuel filters, generators (reference FM Global Datasheet 5-23),
. 3 transformer vaults, gear boxes, drive shafts, lubrication skids, diesel engine driven generators, and

VOI umes nOt exceed I ng 260 m-. other similar machinery using fuel and/or lubrication fluids with volatilities less than or equal to

heptane. All hazards included under the scope of this total compartment application shall be protected
for a minimum of twice the longest time to extinguish the test fires, the time to shut down process

¢ SCOpe: MaChinery SpaceS not exceeding 260ms. equipment, or 10 minutes, whichever is greater.
« Requires 1 test set-up, different fires.

« Approval based on predefined requirements such as
temperature and extinguishment.

« Covers Machinery spaces within the tested volume and
limited ventilation.

* Isagood basis for Stand alone systems.

PUBLISHED! 29




Part 10

Protection of Atriums. This will be based on

the Danish Fire Laboratories Fire Test Method:

DFL TM 70111-04.

« Scope: Atriums, areas with high ceiling heights, horizontal
protection.

* Requires 1 test set-up.

« Approval based on predefined requirements such as
damage.

« Covers atriums of unlimited height and areas as tested in
regards of max. coverage from walls.

Scope:

Vio

The scope of DFL Method 70111-04 is to test the fire suppression performance of systems for fire

protection of atriums.

The method coves water based fire protection systems, which are characterized by spraying a water
based fire suppression agent from atrium walls into to the atrium volume.
Examples of such systems are: Sprinkler systems with open or closed sprinkler nozzles, and water
mist systems with open or closed nozzles.

The test method are suitable for absolute testing of the fire suppression systems, without
comparison to other systems, as well as for comparison of fire control and fire suppression

capabilities of different fire protection systems.

~

3m

wood panelling

Left panelling
24m x 2m

Centre panelling
24m x 2m

Right panelling
24m x 2m

Left Side Sofa Centre Sofa Right Side sofa

0,1m gab

Fire test set-up 1

Atrium Ceiling

Atrium wall

Fire test set-up 2

Fire test set-up 3

Atrium Ceiling Atrium Ceiling
C 1 [
Atrium wall Atrium wall
'jAJ| \ !
| |
PN ct |
CL/2
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Part 11

Vio

Any fire loss at the test assembly shall be quantified. The following issues shall be taken

Test protocol for Cable tunnels. This will be
based on a VdS protocol. Protection of Cable

into account in the evaluation:

1. Determination of the fire loss:

damaged cables on each cable tray

d u CtS. 2. Determination of the temperature sequences:

The temperature curves measured during the test shall be averaged over 30 s (max-
imum interval between measurements 1 s).

« Scope: Cable tunnels/ducts.
* Requires 1 test set-up. =

» Approval based on predefined requirements such as damage
to cables and temperatures measurements.

« Covers cable tunnels/ducts with dimensions and wind
velocities as tested.

2 2,20m

The tests have been passed, when the following applies:

The temperatures in the fire test room shall be decreased helow 100°C within 5
minutes of the activation of the extinguishing system.

Not later than 15 minutes after activation of the extinguishing system no flames or
embers shall be visible at any of the cables. This is checked visually and by means
of a thermographic camera’.

After finishing the test, the cables of each cable tray shall not be damaged over a
length of 1 m each on both sides of the cable tray.

| 2 2,35m
T
tray 1 |mm[
Te-14 >4
tray 2 A
tray 3
tray 4 8
tray 5 | Pecsnssssasarae) |
rays [ SRIPRRD||
tay7  loooooeed | |
200mm
tray 8 |Q QQQQ_E _
Tis 4
Propane gas burner — 300mm
| eoomm |
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Part 12

Test protocol for Commercial deep fat cooking
fryers. This will be based on the ISO 15371 Ships
and marine technology-Fire extinguishing

systems for protection of galley deep-fat
cooking equipment.

Scope: commercial deep fat cooking fryers.
« Requires 1 test set-up with several different tests.

« Approval based on predefined requirements such as
duration of the fire ball, extinguishment and cooling of
the fat.

« Covers commercial deep fat fryers with the same
amount of fat as tested.

3.2.7 The liguid grease in the fryer shall be heated by its heating source until auto-ignition occurs. If the grease
temperature reaches 363 "C and the grease still has not ignited, it shall be ignited manually. The fire shall burn
freely with the fryer's heating source remaining on for a period of not less than one minute. After the free-burn
period, the heating source shall be shut off and the extinguishing system unit shall be manually discharged.

Vio

1 Scope

This International Standard applies to the design, testing, and operation of pre-engineered fire extinguishing
systems to protect the galley hoods, ducts, fryers and other grease-laden appliances.

Pre-engineered fire-extinguishing system units are also required to comply with requirements for the
construction and components performance as applicable to specific types, designs, sizes and arrangements.
This International Standard also provides minimum requirements for the testing and evaluation of components.

A product that contains features, characteristics, components, materials or systems that are new or different
from those covered by the requirements in this International Standard and that involve a risk of fire, electric
shock, or injury to persons, shall be evaluated using the appropriate additional component and
end-product testing.

NOTE Only deep-fat cooking equipment, among the types of galley cooking equipment covered by this International
Standard, are required by SOLAS chapter 1I-2 Regulation 10.6.4 to have fixed fire-extinguishing systems.

51.1.2 When tested with a cooking appliance, the extinguishing system unit shall:

a) resultin the flame in the appliance being completely extinguished in one minute or less;

b) within 10 seconds of the release of the system, not cause a fire ball over the appliance that is larger than
the initial fire;

c) for deep fat fryers, woks and ranges, not permit reigniting of the grease for 20 minutes or until the
temperature of the grease decreases at least 33,3 °C below its observed auto-ignition temperature,
whichever is longer; and

d) for all appliances other than deep fat fryers, woks and ranges, not permit re-ignition of the grease for five

minutes.
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Part 13

Test protocol for Wet Benches and Similar.
This will be based on the FM 5560, Appendix
H. Fire test for Wet benches and other similar
processing equipment for open nozzle
systemes.

» Scope: Wet benches and similar.

» Requires 1 test set-up with several different tests like
ventilated/unventilated, different pool and splash tests.

« Approval based on extinguishment within 60 sec from
release of WM system

« Covers Wet benches and similar equipment.

H.4  VENTILATED SUBSURFACE (PLENUM) FIRE TESTS (SEE FIGURES H-7 AND H-8)
H.4.1 Nominal 4 in. (102 mm) Diameter Polypropyvlene Pool Fire

Criterion: Fire extinguishment in 60 seconds or less (timed from system activation)

Fuel: The polypropylene fuel shall consist of polypropylene beads, approximately 0.08 to 0.12
in. (2 to 3 mm) in diameter, filled to a depth of 0.75 in. (19 mm) in a 4 in. (102 mm)
diameter dish. Three 0.5 by 2 in. (13 by 51 mm) polypropylene coupons shall be placed
on top of the beads (see Figure H-10).

The solid polypropylene fuel shall be placed within the subsurface space at a location
chosen by FM Approvals.

Minimum 30 seconds

The fuel shall be ignited using a 12V, 9 A glow plug ition will typically occur within
15 to 30 seconds. but the glow plug should remain on for a period of time to ensure ignition
of the fuel. The burning shall be allowed to reach a steady state condition. An initial slow
fire growth period (20 to 30 minutes) will occur, followed by rapid growth and the
development of a steady state fire within a period of approximately 3 minutes. Once steady
state burning 1s achieved, the preburn time shall begin, and the water nist system should
be manually activated subsequent to the required preburn time

Fire Location:

Fire Preburn Time:

Test Procedure:

150 211
(0.47 m) (0.64 m)
1.33R
(0.41 m)
Back
Components
b ' Fire Source
il Surface! u—-l Lin
Arii (027 m)
26 R,
(0.8 m)
2
Planum 06m)
Air Flow
Out
Fire Source
11 in.
(027 m
Raised Floor 1
46N
{1.38 m)

Porous Plate

T | Uniform Flow of at Least 150 cfm (14 m/min)
per Linear ft (m) of Wet Bench
12 ft
(3.7 m)
—
—
Raised I
Floor Vet Bench
L N N —
— B r * ? {-'uvletal Plate
Primary e 41t with Holes ]
Biower €] (1.2m) —
| 12 ft |
| (3.7 m) |

Table H.4.6 Ignitable Liquid (also Known as Flammable Liquid) Pool
Fuel Properties

Flash Point - Flash Point - Bymiug Rate quma[
S — Closed Cup Open Cup 6 in. (150 mm) Diameter
Pool Fire
°F (°C) °F (°C) kW (BTU/sec)
Acetone 0 (-17.8) 15 (-9.4) 18 (17.1)
(CH3)CO
Isopropyl Alcohol (IPA) 53 (11.7) 60 (15.6) 12 (11.4)
(CH3)2CHOH
Heptane 25 (-3.9) 30 (-1.1) 38 (55.0)
CH3(CH2)5CH3

G. General dish specifications:

The dishes shall be standard polystyrene, circular Petri dishes, with diameters of 4 in. (102), 6 in. (152 mm), 8 in.
(203 mm), 10 in. (254 mm), and 12 in. (305 mm), and a height equal to | in. (25 mm). For the polypropylene fuel
fires, the polypropylene beads shall be filled to a depth of 0.75 in. (19 mm). and the polypropylene coupons shall be
placed on top of the beads. For the ignitable liquid (also known as flammable liquid) fuel fires, the fuel shall be filled

to a depth of 0.75 in. (19 mm).
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Part 14

Protection of gas turbines. This will be based
on the FM Test Protocol 5560, Appendix F. Fire
tests for water mist systems for the protection
of gas turbines in enclosures with volumes
exceeding 260 m?,

» Scope: Gas turbines in enclosures exceeding 260m3.

» Requires 2 test set-up with insulation material involved
+ a cooling test.

« Approval based on extinguishment and suppression of
the fires. Standoff distance found through the cooling
test.

» Covers insulated and uninsulated gas turbines.

1116 in. (1.6 mm) Diameter Hobe T
For Thermocouple | I
i
i !
H :
. Top
/ A 0 T Nozzie inshaliation
i rmin, 2500 rmm
- A H abave furtine
Py ) : | casing
1 0 s
1 (h
~ i f
: It | Specified
i Dapth
A i
v
2 v
45° Chamber ¥ i
; <A H
/ Lo At
LA diameter
—— ' / et
N ; [ Casing i
T ; %
R i
NN
{ i
! i
~ 10in s
o s Y
“ {25 mm}*~, 4 I "
i L
o i
# *, 3 1 Iy
— J N
=" I Bottom
Wedd 7 b i
] »
¢ HUEET
A36 Plug 1 (8.1 mm) !

- |
Main Axis  2nd Axis

To determine the cooling rate of the combustion turbine steel plate mockup, caused by the discharge of the water mist
system, three thermocouples should each be embedded near the center of the plate at approximately 0.5 in.. 1.0 in., and
1.50 in. (12 mm, 25 mm. and 38 mm) below the plate’s top surface. The three inconel-sheathed thermocouples should be
embedded in the plate by removing cylindrical plugs from the plate.

The thermocouples should be inserted to allow the thermocouple wire to follow a horizontal path of sixteen thermocouple
diameters in length, thus reducing errors due to the vertical temperature gradient in the plate. A heat conductive and
electrically insulating sealant should be applied. and the steel cylindrical plugs should be replaced and welded to the plate
around the top periphery of the plugs. This can be accomplished by using a 1.0 in. (25 mm) diameter miller tool. installing
the thermocouples, and then refilling the hole welded 1.0 in. (25 mm) round bar stock (see Figure F-6).
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Part 15

Protection of gas turbines. This will be based
on the FM Test Protocol 5560, Appendix D. Fire
tests for water mist systems for the protection
of machinery in enclosures with volumes not
exceeding 260 m?,

« Scope: Gas turbines in enclosures not exceeding
260m3.

* Requires 2 test set-up with insulation material involved
+ a cooling test.

« Approval based on extinguishment and suppression of
the fires. Standoff distance found through the cooling
test.

« Covers insulated and uninsulated gas turbines.

various steel table and sheet metal surfaces to permit water run-off. For ease of conducting the spray cooling test, it is
recommended to either butt up or simply attach the table and sheet metal extension surfaces with screw fasteners.

The space below the plate is partially shielded from water mist using 3.3 ft high by 1.6 ft wide (1 m by 0.5 m) sheet metal
baffles. The side baffles should be of 22 gauge (0.85 mm thick) galvanized sheet metal construction and removable. They
may be installed on support legs and kept in place by being pinched between the underside of the steel plate table and the
45 degree angle extensions and the floor for ease of removal. Placement of additional baffles or obstructions may be
needed to prevent the direct impact of mist on the pool or spray test fires. at the sole discretion of FM Approvals.

Vio

Steel Plate
2 in. (50 mm) Thick

17118 in. (1.6 mm) Diameter Hole

For Thermocouple | Spmy Fire
' ! Spray Fuel | Can Stabilizer
H Nozzlg
i
i 4 Top - e e o T o T — — i — - — i — — -
z i 17 J & - = '.F\
: / jij £ { I 'il Water Mist Nozzle
¥ - 0.8 ft} Flame TC
i i (0.25 m)
1 i
2 i A 5‘;"'"|‘-r Water Mist Nozzle
4 il T PLANVIEW  (Minimum and Maximum Heights)
A {4 Centered Over Steel Plate
45" Chamfer .~ - o
% fi
{75 | Steel Plate
r R \ . = Fuel Discharge Direction 2 in. {50 mm) Thick
1
4 i
Y N ] .
4 i Gas Sampling
; N Part
. i 161 \
1,01 N i ——
25 mer i) y \'5.?15 "‘_-"._'%_... Spray Fire
. NN f
s X O\ 161
i * \‘ . i Bottom (0.5 m) Flaor
Weid
a4 o —
y 3 0.358i0n. !
A36 Plug ; (8.1 mm) !

i
Main Axis  2nd Axis

To determine the cooling rate of the combustion turbine steel plate mockup, caused by the discharge of the water mist
system, three thermocouples should each be embedded near the center of the plate at approximately, 0.5 in., 1.0 in, and
1.50 in. (12 mm, 25 mm, and 38 mm) below the plate’s top surface. The three inconel-sheathed thermocouples should be
embedded in the plate by removing cylindrical plugs from the plate.

The thermocouples should be inserted to allow the thermocouple wire o [ollow a horizontal path of sixteen thermocouple
diameters in length, thus reducing errors due to the vertical temperature gradient in the plate. A heat conductive and
electrically insulating sealant should be applied, and the steel cylindrical plugs should be replaced and welded to the plate
around the top periphery of the plugs. This can be accomplished by using a 1.0 in. (25 mm) diameter miller tool, installing
the thermocouples, and then refilling the hole with welded 1.0/in. (25 mm) round bar stock (see Figure D-5).

The underside curvature of the turbine is simulated with 22 gauge (0.85 mm thick) galvanized sheet metal directed upward
atan angle of 45 degrees on either side of the steel plate and horizontal sheet metal extension surface. These side pieces
also extend longitudinally the entire length of the enclosure, rising to a height of 4.9 ft (1.5 m) above the horizontal sheet
metal and steel plate surfaces. The total width of the mockup is 6.6 fi (2.0 m). There should be a minimal gap between the
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Part 16

Protection of Industrial oil cookers. This is
based on the FM Test Protocol 5560, Appendix
J. Fire tests for water mist systems for the
protection of Industrial Oil Cookers for Open
Systems.

X1+ 2in. (50 mmd

YR
+2 in. (50 mm}

« Scope: Industrial oil cookers. Axiaialita

inside dimensions

» Requires 3 different size test set-ups,1/3,2/3 and 1/1.
» Approval based on extinguishment within 60 sec and /

21 #
{0B8my 2 '
Typical _i.»

MNote: Mock-up hood supports

| /
v
my L4 _should be located on the
g | o outside of the pan
i

cooling of the oil beneath its flashpoint. Also splash of

oil due to the release of the system is assessed f-;’ — 13810 345
L | xn
» Covers Industrial oil cookers up to the tested ' %%

& Tharmocoupla {Typecal)

dimensions. o

The performance tests should be comprised of three stages, each stage using a different size industrial oil cooker

PI'OIE'C[.IOI‘I ot‘ mdu.stna] C'_'l copkers. Appendix J. APP]‘C““O‘_‘ of the water mist .syste L “m"eF’ to the mockup. At each stage. there shall be two tests; one to evaluate the fire extinguishment and cooling performance with
protection of the industrial oil cookers only, and does not include the protection of other equipment the hood down and the other test with hood up.
such as exhaust ducts, heaters, heat exchangers, and food processing areas, unless tested for these ) o ) ) .
applications. Consideration of the application and use of nozzle protection caps to prevent or reduce St dr  SeRis e iatac Wt e sialeRC i o il dinnsiane Sfwice iy 3, Sushidar it gReslies i
i - e ; . A - i : 5 or equal to X. These dimensions shall be specified by the manufacturer.
the amount of nozzle contamination should be given and the use of such caps should be included in . eilt : i
Stage 2: Tests conducted with a mockup of dimensions X wide by 2Y long.

the fire test and nozzle performance test requirement programs. This local application does not include
the protection of other equipment such as exhaust air ducts, heaters, heat exchangers, and food
processing or food preparation areas. Consultation with FM Global Property Loss Prevention Data The water mist system shall successfully complete both performance tests at each stage before it can be considered

Sheet Numbers 4-2, Warer Mist Systems, and 7-20. Qil Cookers. is required for installation of these for an Approval for the protection of an industrial oil cooker up to the size tested. Testing may not proceed to the next
systems stage without successful completion of the tests in the previous stage.

Stage 3:  Tests conducted with a mockup of dimensions X wide by 3Y long.
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Protection of residential occupancies. This will [ |lIJ *
be based on the BS 8458-1:2015.Fixed fire 1 {7 Dl{j
protection systems-Residential and Domestic : g E
water mist systemes. :

7 A0 e

» Scope: Residential occupancies. .

* Requires 1 test set-up with some different located fires.

A,

« Approval based on predefined requirements such as
temperature control and target nozzles. "

w
Thremreseple
Cames fies et igaiticn and fuel package (e Figure C4)

Waozzle conrecied to waber supply bee C3)

» Covers domestic and domestic applications.

K
1
2
3
4  Rozle connecied o waber-filled pipe
§ Tert room

6  full rooen height pliywood panah

7 Dooway

L]

Porch

Scope

This British Standard gives recommendations for the design, installation, water
supplies, commissioning, maintenance and testing of watermist systems with
automatic nozzles installed in residential and domestic occupancies up to a
maximum ceiling height of 5.5 m. It primarily covers watermist systems used for
life safety, but might also provide property protection.

The recommendations of this British Standard are also applicable to any
addition, extension, repair or other modification to a residential or domestic
watermist system.

The British Standard does not cover watermist systems in industrial and
commercial buildings. Recommendations for these systems are given
in DD 8489-1|.
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Future

CEN work

Work on implementing more well-proven test methods that creates value in the market.
Examples of such could be:

] 2 3 4

VdS V3883-2 OH1 FM5560 HC2 and FM5560 Local Etc.
sidewall nozzle HC3 application
test method.

Note: Anyone is able to suggest new test methods to CEN. \{’}‘




Annhex A
iNn use

Hangar protection
Challenges:

» Fire protection required due to risk of fuel spills and
more.

» Hangars with high ceiling heights and large volumes.

« Obstructed fires due to the plane itself will be hard to
reach from the ceiling.

» Peopleis present, so concerns about evacuating
people before the system can be released in case
systems can be harmful to people.

» High value equipment so restricted damage is
desirable - zoned protection

https://vidfirekill.dk/solutions/aircraft-hangars/
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iNn use

Evaluation of

the fire hazard

Fuel spills - large pool fires or
small leaks of fuel directly
running from an eventual leak in
the wing to the floor.

This also require consideration in
regards of what fuels to be used
conducting the tests.

List of fire scenarios

Expensive planes, so fast
activation of system in case of
fire is required.

Also, considerations regarding
protection of adjacent planes is - pr—
part of the above-mentioned *
concern .




Anhex A

iNn use

Ambient conditions

Evaluation of the , Ventilation conditions
Compartment conditions Structure conditions

Protected volume /area

Large areas with very high Can be both hot and cold
ceilings, large volumes - difficult environment depending on
to protect with a ceiling-based location of hangar.
system.

Maybe ventilation issues due to

Hard to achieve oxygen open hangar doors and more. g
depletion.
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Vio

Choice of tests fire
Quantitative pass/fail criteria
Instrumentation

Setting up the
Fire test procedure

Discussion on how specific a set-up you need!

Pool and spray fires are well known from other test standards. Sois a
flowing fires resembling fuel in a steady flow leaking from the wing.

Obvious parameters could be damages to materials and
temperatures.

Tests could be conducted with either Heptane or Jet fuel.

QL

Figure 5-1 Nozzle placements

/T‘ = F102
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Carring out
the test

Verification of compliance
or non compliance with
pass/fail criteria




Component tests
EN 17450 series

Vio
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EN 17450 Vio

Component test series, EN 17450-1.
First component test, Published Feb. 2021.

Part 1:
Product characteristics and test methods for strainer and

filter components

1 Scope

This document specifies product characteristics and test methods for strainer and filter components
for water supply connections and pipe work in water mist systems. This document is applicable to
strainers and filters with filtration grades up to 6 mm.

5.2.4 Body strength test
This test relates to the requirements specified in 4.5.

The inlet of the test sample shall be connected to a suitable hydraulic pressure supply and the outlet
shall be blocked. The sample shall be vented and the pressure shall be increased to three times the
design pressure specified by the manufacturer. This pressure shall be maintained for a period of

10 min. At the end of this period the hydraulic pressure shall be released.

A.1 Test facility

The facility carrying out the tests should demonstrate that it operates a quality management system,
and that it is technically competent and able to generate technically valid results, according to EN 1SQ/
IEC 17025.

Of particular importance with respect to testing of water mist systems are the following:
a) comprehensive understanding of water mist technology;

b) use of appropriate instrumentation and methodology to verify the compliance or non-compliance

with the water mist component requirements. Pu BLISH ED! 46



EN 17450

Component test series, EN 17450-2.

Second component test, discussions going on.

Fixed firefighting systems — Water mist systems — Part 2: Product
characteristics and test methods for nozzles

Test name prEN 17450-2:2022

4.3 Thermal response of automatic nozzles (RTI), 5.3

4.4 K-factor, 5.4

4.6 Function of nozzles, 4.6.1/4.6.2

4.7 Strength of nozzle body and deflector, 4.7.1/4.7.2

4.8 Strength of release element of automatic nozzles, 4.8.1/4.8.2
4.9 Leak resistance, 5.9/5.6.3

4.10 Resistance against aging for automatic nozzles,
5.10.1/5.6.3/5.9/5.2.2

4.11 Resistance against thermal shock for automatic nozzles, 5.11
4.12 Stress corrosion (brass), 5.12.1

4.12 Stress corrosion (stainless), 5.12.2

4.12.3 Salt mist corrosion, 5.12.3/5.6.3

4.12.4 Moist air exposure, 5.12.4/5.6.3/5.4

4.13 Resistance against water hammer for automatic nozzles, 5.13
4.14 Resistance to heat, 4.14

4.16 Resistance to vibration, 5.16

4.17 Resistance to impact, 5.18

Test name FM 5560

4.2.26.1 Conductivity (C-Factor)

4.2.14 Discharge Coefficient

4.2.9 Hang-up of Operating Parts (Closed Nozzles only)

4.2.1 Assembly load/Frame Strength (Closed Nozzles only)

4.2.2 Strength of Heat Responsive Element (Closed Nozzles only)
4.2.3 Leakage (Closed Nozzles only)

4.2.12 High ambient Temperature Exposure (Closed Nozzles only)

4.2.13 Thermal Shock (glass bulb nozzles only)

4.2.17 Corrosion-Stress Cracking (Brass), 4.2.17.2 A / 4.2.17.2 B (B=parts SS)
4.2.18 Corrosion - Carbon Dioxide - Sulfur Dioxide

4.2.16 Corrosion - Salt Spray

4.2.15 Moist Air (Any Nozzle with Moving Parts)

4.2.6 Water Hammer (Closed Nozzles)

4.2.22 High Temperature Exposure

4.2.20 Vibration

4.2.21 Rough use and abuse

Just to add further work, UK has BS 8663-1, so the work basically is to try and get all these standards to meet.

Einfiihrendes Element — Haupt-Element — Erginzendes Element
Elément introductif — Elément central — Elément complémentaire

Test name IMO/A 800

4.14 Dynamic heating (RTI), 5.6.2

4.4.1 Flow and Constant, 5.10

4.5.1 Function, 5.5

4.6 Strength of body, 5.3

4.7 Strength of release element, 5.9.1/5.9.2

4.8 Leak resistance and hydrostatic strength, 5.4

4.9.2/4.9.3 Coated-uncoated nozzles, 5.7.2/5.7.3

4.10 Thermal shock, 5.8

4.11.1 Stress corrosion (Brass), 5.12.1/5.12.2 (SS parts)
4.11.2 Sulphur dioxide corrosion, 5.12.3

4.11.3 Salt spray corrosion, 5.12.3

4.11.4 Moist air exposure, 5.12.5

4.13 Water Hammer, 5.15

4.15 Resistance to heat, 5.14

4.16 Resistance to vibration, 5.16

4.17 Impact test, 5.17

PUBLISHED!

Vio
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How to work with EN 14972-1:20207

Vio
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Required documentation accordingly
to EN14972

Sufficient system documentation

Fire test report(s) showing that
the water mist nozzle(s) have
successfully passed all the
required tests described in a
EN14972 part 2-X fire test
protocol.

Component test report(s)
showing that the water mist
system components have
successfully passed all the
required tests described in
EN17450 part 1-X component
test protocol (were applicable).

Manufacturers DIOM manual
made accordingly to EN14972
and including all system specific
details found from the fire and
comment tests as well as
including other manufacturer-
required information.

gy _

KZE) FirekiLL
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FIRE-KILLT OCCUPANCY PROTECTICN SYSTEM USING
IMODEL OH AUTOMATIC NOZZLES. DESIGN,
INSTALLATION, OPERATION AND MAINTENANCE
(DIOM) MANUAL ACCCORDING TO EN 14972

B woun

Successful component testing conducted

Successful fire testing
conducted to a fire test method
foundin EN 14972 part 2-17

to a component test method found in

EN17450 part 1-X

Product + datasheet sent
to fire and component
test lab.
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EN14972-1in a project Vio

The Installer/Consultant looks into EN 14972 part 1 and
verifies if there is a test method scope that match the
application and the application specific details.

Installer/Consultant
define the application
and applications
specific details such
as ceiling heights,
room sizes, etc.

If yes, then the installer can find suppliers that offer the
required documentation to the specific test method (EN
14972 part 2-17) and chose the one that suits them best.

All information to work with an
appropriate watermist solution
can be found in manufacturers
DIOM manual + EN 14972 part-1

[vi [T T A
w

FIRE-KILLT | OCCUPANCY PROTECTION SYSTEM USING
IMODEL OH AUTOMATIC NOZZLES. DESIGN,
INSTALLATION, OPERATION AND MAINTENANCE
(DIOM) MANUAL ACCORDING TO EN 14972

Local AHJ checks manufacturers B
documentation (the documents from
previous slide)

+ that general requirements from EN
14972 part 1 is fulfilled
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VID
Summary

« EN14972-1.2020 is valid, work on new annex’s is progressing rapidly
« Work on 17450 Part 2 for component test of hozzles is almost finished.
« New work on Amendment 1.

« Remember the 3 important parts for products being approved
according

EN 14972-1.2020....Fire test report, component test report and DIOM.
 Everyone can suggest a new fire test protocol to be considered getting

* INnto the scope of EN 14972-1.2020.........
and very important, have a nice VID FIREKILL Seminar
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Henrik Abrahamsen
R & D Manager
nh@vidfirekill.dk
+45 60388356

Thank you

www.vidfirekill.com

/) FIREKILL




Thanks for the attention

Coffee break

15 min




	Water Mist Land Standards
	Agenda
	Development of Protocols���
	Organizations�
	Organizations�
	Organizations
	Manufacturers�
	EN14972-1:2020�The European water mist standard�Implementation date�30th June 2021�and prEN 14972-1/A1:2024 explanation�
	Current state of the�EN 1972-1: 2020
	Important Documents
	Understanding EN 14972 part 1 
	prEN 14972-1/A1: 2024 or amendment 1
	Old                                                        New
	prEN 14972-1/A1:2024 (amendment 1) examples​
	prEN 14972-1/A1:2024 (amendment 1) examples​   FM
	prEN 14972-1/A1:2024 (amendment 1) examples​
	The 2021 Update on EN 14972-1:2020​�Part 2-17.​�
	Slide Number 18
	The format of EN 14972-1:2020​
	The status of EN 14972-1:2020​
	The status of EN 14972-1:2020​
	Part 2​
	Part 3​
	Part 4
	Part 5
	Part 6�
	Part 7
	Part 8
	Part 9
	Part 10
	Part 11
	Part 12
	Part 13
	Part 14
	Part 15
	Part 16
	Part 17
	Future CEN work
	Annex A�in use��
	Annex A�in use
	Annex A�in use
	Slide Number 42
	Annex A�in use
	Annex A�in use
	Component tests�EN 17450 series
	EN 17450​
	EN 17450​
	How to work with EN 14972-1:2020?​
	Sufficient system documentation​
	EN14972-1 in a project​
	Summary
	Slide Number 52
	Thanks for the attention ��Coffee break��15 min

